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Claims 

1 . A nonwoven fabric containing an allantoin compound wherein nonwoven fabric B 
containing at least 5% of a fiber A where a polyolefin polymer is partially or totally exposed at 
the surface of the fiber, or a laminated nonwoven fabric C having the above-mentioned 
nonwoven fabric B as the surface layer, and solid particles of the allantoin compound are 
thermally fused to the surface layer of the above-mentioned polyolefin polymer. . 

2. A method of producing a nonwoven fabric containing an allantoin compound 
characterized by the fact that the allantoin compound is applied to nonwoven fabric B containing 
at least 5% of fiber A where a polyolefin polymer is partially or totally exposed at the surface of a 
fiber, or a laminated nonwoven fabric C having the above-mentioned nonwoven fabric B as the 
surface layer in the form of solid particles and thermal bonding is carried out for the solid 
particles of the above-mentioned allantoin compound at a temperature between the softening 
point of the polyolefin polymer and 245°C. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to a nonwoven fabric where an allantoin compound having 
a cell activating effect or a wound protection effect is applied in the form of solid particles to the 
surface layer of a fiber made of a polyolefin polymer and a method for production thereof. 

Prior art 

Historically, allantoin compounds exhibit an excellent anti-inflammatory effect for the 
skin when used as a cell activating agent or wound protection agent, and is a compound widely 
used in medical products, cosmetic materials, and everyday items based on the above-mentioned 
properties. In recent years, as a new application of the above-mentioned allantoin compound, use 
of "Paper containing allantoin for skin irritation based on diapers" was introduced in "Clinical 
Pediatrics" Vol. 30, No. 7, PI 53(1977). It should be noted that the above-mentioned paper 
containing allantoin is produced by adding an allantoin compound to a sheet-like nonwoven 
fabric made of rayon and cellulose. 

Problems to be solved by the invention 

In this case, the two methods described below have been proposed as a means to apply a 
chemical to a fiber used as the substrate: 

© A method wherein the chemical is dispersed in water with a binder and wet 
paper-making is performed; and 
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(D A method wherein the chemical in the form of a solution or aqueous dispersion is 
sprayed, used to impregnate, or coated on the fiber; and, in the case of the above-mentioned wet 
paper-making method, masking of the chemical occurs due to the binder used, and abrasion 
during the course of use as a result of friction or external forces applied poses a problem. 
Furthermore, the material is used for areas that come in direct contact with the human body; thus, 
from the standpoint of safety, selection of the binder is difficult. On the other hand, in the method 
where the chemical is applied in the form of a solution or aqueous dispersion, a drying process is 
required, but from the standpoint of thermal stability of the allantoin compound, strict control of 
the process temperature is required. 

As described above, studies have been carried out on application of the chemical, but at 
present, economical production of a nonwoven fabric with a lower degree of elution of the 
allantoin as a result of physical abrasion, dissipation, dissolving by urination, etc. and a method 
for using it has not been realized. 

Means to solve the problem 

As a result of much research carried out by the present inventors in an effort to eliminate 
the above-mentioned existing problems, the present invention was accomplished. 

In other words, the present invention is a nonwoven fabric containing an allantoin 
compound wherein nonwoven fabric B containing at least 5% of fiber A where a polyolefin 
polymer is partially or totally exposed at the surface of the fiber, or a laminated nonwoven fabric 
C having the above-mentioned nonwoven fabric B as the surface layer, and the solid particles of 
the allantoin compound are thermally fused to the surface layer of the above-mentioned 
polyolefin polymer, and a method for production thereof 

For fiber A used in the present invention, a fiber made of a polyolefin polymer or a fiber 
where a polyolefin polymer is partially or totally exposed at the surface of a mono fiber, can be 
mentioned, and for the composite fiber, a so-called bonded composite fiber, core-shell composite 
fiber, eccentric core-shell composite fiber, sea-island composite fiber, etc. are conceivable. For 
the above-mentioned composite fibers, it is important to take precautions at the time of 
production of the fiber, in particular, for the bonded composite fiber, so that separation of the two 
components does not occur at the time of spinning, cutting, and crimping processes. 

Furthermore, for the polyolefin polymer that comprises fiber A, a low-density 
polyethylene, high-density polyethylene, a linear low-density polyethylene copolymerized with 
an a-olefin hydrocarbon, crystalline polypropylene and copolymers thereof, etc. can be 
mentioned. 

In the case of a composite fiber, at least one component is made of a polyolefin polymer, 
and for the other component, a thermoplastic polymer such as polyester, polyamide, and 
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polypropylene is desirable. Production of the composite fiber can be carried out as usual using 
many extruders and confluence of a two-component polymer inside the nozzle pack or nozzle 
plate can be used. 

The composition ratio of the composite fiber can be freely selected according to the 
purpose as long as properties such as adequate bulkiness, strength, elongation, and surface 
appearance are satisfied and the spinning property is not adversely affected. Furthermore, fiber A 
can be made of either a short fiber or a long fiber, and nonwoven fabric B is made of either a 
nonwoven fabric made of a short fiber or a nonwoven fabric made of a long fiber, and it is 
necessary for the amount of the above-mentioned fiber A included to be at least 5%. 

As for fibers other than fiber A, polyester, polyamide, rayon, pulp, acetate, cotton, acrylic, 
wool, etc. can be mentioned, and an adjustment of various properties such as surface appearance 
and softness and stiffness can be achieved through combinations of these fibers and a nonwoven 
fabric B suitable for application can be produced. In other words, when the amount of fiber A 
included is at least 5%, another binder is not required, and thermal bonding with other materials 
is possible, and when made into a nonwoven fabric, a nonwoven fabric with excellent strength 
can be produced. 

Furthermore, it is possible to improve properties such as strength when a laminated 
nonwoven fabric C is produced by laminating a separate nonwoven fabric onto nonwoven fabric 
B is used. 

For the allantoin compound used in the present invention, allantoin (melting point 
245°C), chlorohydroxy aluminum allantoinate (melting point 245 °C) and dihydroxy aluminum 
allantoinate (melting point 248°C) can be mentioned. 

In this case, measurement of the melting point is determined as the peak temperature of 
the DSC curve measured by a differential scanning calorimeter, DSC-2C, of Perkin-Elmer Co., 
under a nitrogen atmosphere at a temperature increase rate of 20°C/min and sample amount of 
5 mg. The above-mentioned three allantoin compounds are thermally unstable compounds that 
undergo decomposition near the melting point; therefore, it is necessary to perform thermal 
bonding of the above-mentioned compounds in a solid state at a temperature above the softening 
point of the polyolefin component of fiber A and below 245°C. The above-mentioned three 
allantoin compounds are particularly thermally unstable materials; thus, it is desirable when the 
thermal bonding is done at a temperature of 200°C or below. The softening point of the polymer 
shown in this case is the Vicat softening point specified by ASTM D-l 525. 

The amount of allantoin compound adsorbed to fiber A is not especially limited, and the 
range of 0.1-10 wt% is suitable. When the amount is 0.1 wt% or below, the cell activating effect 
and wound protection effect is not adequate, and on the other hand, when the amount exceeds 10 
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wt%, the cost increases and an additional increase in properties such as the above-mentioned cell 
activating effect cannot be expected. 

Furthermore, the method used for bonding of the solid particles of allantoin compound 
with fiber A is not especially limited, and for example, the method described below can be used. 

For the method of applying the allantoin compound, a method wherein a solid powder is 
directly sprinkled on a nonwoven fabric or a method wherein an allantoin solution or allantoin 
dispersion is applied using a method such as spray coating, roller coating, or a dipping process 
can be used. 

Subsequently, thermal bonding is carried out for the allantoin compound applied at a 
temperature between the above-mentioned softening point of the; polyolefin polymer and 245°C. 
As for the heating method, a standard heat-treatment apparatus used for dye processing such as 
rolls, dryer, cylinder dryer, pin tenter, and roll tenter can be used in this case as well. In this case, 
the thermal bonding time varies depending on the polyolefin polymer, heat-treatment 
temperature, and form of the nonwoven fabric used, but in general, a time between several 
seconds to 5 min is sufficient. 

Furthermore, thermal bonding between the allantoin compound and fiber A can be carried 
out after production of nonwoven fabric B by means of thermal bonding or before production of 
fiber B and in the form of a web. 

Operation of the invention 

The reason for no loss of allantoin compound from the surface of the fiber in the 
nonwoven fabric containing the allantoin compound of the present invention based on dipping is 
hypothesized to be as follows: 

The allantoin compound is fixed to the surface layer of the fiber made of a polyolefin 
polymer as solid particles; thus, the amount of allantoin eluted as a result of a dipping process is 
insignificant. Furthermore, even when elution does occur in an area, solid particles of the 
allantoin compound that are embedded in the fiber newly emerge on the surface; thus, a cell 
activating effect and wound protection effect can be expected, and diaper rash can be prevented. 
On the other hand, in the case of a conventional solution impregnation process, the allantoin is 
physically adsorbed to the surface of the fiber, and is not bonded to the surface of the fiber. As a 
consequence, and upon urination, elution of the allantoin occurs easily and prevention of diaper 
rash is not possible. 

As explained above, when thermal bonding of the solid particles of allantoin compound is 
carried out for fiber A made of a polyolefin polymer, a nonwoven fabric with a lower degree of 
loss of the compound as a result of urination can be economically produced for the first time. 
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Application examples 

In the following, the present invention is explained further with application examples. 

First, the allantoin compound deposited on the nonwoven fabric was determined and an 
evaluation of properties of the nonwoven fabric produced as a result was done according to the 
methods described below. 

(1) Determination of allantoin compound 

A constant weight sample was prepared and a determination of the amount of Al was 
made by flame analysis, and the amount of allantoin adsorbed and the residual allantoin after a 
dissolving test were measured. 

(2) Dissolving test for allantoin compound 

Sampling was done for a specific size (6 cm x 6 cm) of a nonwoven fabric with allantoin 
compound deposited and dipping in a metal vat filled with normal saline solution for 5 min. 
Subsequently, the above-mentioned allantoin nonwoven fabric dipped in the above solution was 
placed between two glass plates with measurements of 7 cm x 7 cm, then, a weight of 1.5 kg was 
applied and left standing for 5 min. Subsequently, the above-mentioned nonwoven fabric treated 
with the immersion solution and press treatment was dried at 100°C. Determination of the 
allantoin compound in the allantoin nonwoven fabric sample before and after the immersion 
process, the amount of allantoin compound was determined, and the residual amount was 
obtained according to the formula below. 

Residual allantoin (%) = (amount of allantoin after immersion/amount of allantoin before 
immersion) x 100 

(3) Tensile strength of nonwoven fabric 

Measurement of the tensile strength was done for a sample piece with a width of 30 mm 
and length of 100 mm according to the strip method described in JIS L-1096. It should be noted 
that the strength in the horizontal direction shown in the table is for a sampling obtained in the 
direction perpendicular to the mechanical direction. 

Application Example 1 and Comparative Example 1 

Composite spinning was carried out for a high-density polyethylene with a melting point 
of 135°C used as the shell component and a polyethylene terephthalate with a melting point of 
258°C as the core component, and an adjustment was made in such a manner that the weight 
ratio of the core-shell component of 50:50 can be achieved and at a spinning rate of 1200 m/min. 
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Elongation was carried out in the nonelongated fiber produced at a stretch ratio of 2.3 times and 
elongation temperature of 90°C 5 further crimping was done by means of a crimper, [it was then] 
dried and cut to produce a short fiber with 2 denier x 5 1 mm fiber length. After of the short fibers 
produced are opened, a sheet with a metsuke of 30 g/m 2 was produced. 

Subsequently, a solid particle powder of dichlorohydroxy aluminum allantoinate was 
temporarily applied to the surface of the above-mentioned sheet so as to form 0.5 wt% for the 
weight of the sheet (hereinafter the weight % is simply abbreviated to wt%), the sheet was passed 
through the continuous heat-treatment apparatus set at 145°C at a retention time of 2.5 min and 
thermal bonding was carried out for each fiber and at the same time, bonding and fixing of the 
solid particles of the above-mentioned allantoin compound was carried out; [the fibers were] 
cooled in air and take-up was provided. For the nonwoven fabric produced, the residual allantoin 
as a result of the immersion treatment was measured. The results obtained are shown in Table 1. 
Furthermore, for Comparative Example 1 , the nonwoven fabric with a short fiber used in 
Application Example 1 was used and adsorption of the allantoin compound was performed by 
immersing the nonwoven fabric in an allantoin compound solution so that adsorption of 0.5 wt% 
of the compound was achieved, and treatment was provided in the above-mentioned continuous 
heat-treatment apparatus at 100°C x 3 min according to Application Example 1. The results 
obtained are shown in Table 1 . 

Application Example 2 

A linear low-density polyethylene copolymerized with octene-1 with a melting point of 
125°C was used as the shell component and a polyethylene terephthalate with a melting point of 
258°C was used as the core component, elongation was performed at an elongation temperature 
of 85°C and at a stretch ratio of 2.1 times, as the chemical, dihydroxy aluminum allantoinate was 
used and a continuous heat-treatment temperature of 135°C was used and production of a 
nonwoven fabric containing allantoin compound was carried out as in the case of Application 
Example 1 . The results obtained for the above-mentioned nonwoven fabric are shown in Table 1 . 
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Key: 1 


Nonwoven fabric structural fiber 




Core/shell 


2 


Metsuke 




(g/m 2 ) 


3 


Allantoin adsorption ratio 


4 


Residual ratio 




(%) 


5 


Present invention 


6 


Application Example 


7 


Comparative Example 


8 


Nylon 6 staple fiber 



Application Example 3 

A polypropylene with a melting point of 164°C was used for the shell component, and a 
polyethylene terephthalate with a melting point of 258°C 'was used as the core component, and an 
adjustment was made for the discharge ratio to form a weight ratio of the core-shell component 
of 60:40, and discharge was performed from a composite linear nozzle and heated air of 290°C in 
the form of a jet stream, passed through the web defibering duct, collected on the traveling 
collection metal mesh and take-up was provided. The mean fiber diameter of the long fiber 
produced by the melt-blow method was 0.5 denier. Furthermore, needle punching of the 
above-mentioned laminate was performed to produce a sheet with a metsuke of 50 g/m 2 . 
Subsequently, temporary adsorption of the dihydroxy aluminum allantoinate was carried out for 
the above-mentioned sheet in the form of a solid particle at a ratio of 0.4 wt%, and a treatment 
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was carried out by a continuous heat-treatment apparatus set at a temperature of 1 80°C for 3 min. 
The results of the nonwoven fabric are as shown in Table 1 . 

Application Example 4 

A linear low-density polyethylene copolymerized with octene-1 with a melting point of 
125°C was used for the shell component, and a polypropylene with a melting point of 165°C was 
used as the. core component, and the discharge amount was adjusted so that the core-shell 
component ratio became 60:40, and composite spinning was carried out at a spinning rate of 
1000 m/min. Subsequently, elongation was carried out for the nonelongated fiber produced at a 
stretch ratio of 2.3 times and elongation temperature of 70°C, and crimping was done by a 
crimper. Furthermore, drying was undertaken and the fiber cut to produce a staple fiber with 
2 denier x 51 mm fiber length. Defibering of the staple fiber was done to produce a sheet with a 
metsuke of 30 g/m 2 . Subsequently, temporary adsorption of the dichlorohydroxy aluminum 
allantoinate was carried out for the surface of the sheet so as to form an allantoin adsorption of 
0.5 wt%, the sheet was passed through a continuous heat-treatment apparatus set at 140°C at a 
retention time of 2.5 min and thermal bonding of the allantoin compound was carried out for 
each fiber and air cooling and take-up were provided. The results for the nonwoven fabric 
produced are shown in Table 1 . 

Application Example 5 

Production of a staple fiber with a short fiber length of 2 d x 51 mm was carried out 
according to Application Example 1 . Subsequently, hot-melt spinning was done for nylon 6 at a 
spinning rate of 1200 m/min. Then, elongation was done for the nonelongated fiber at a stretch 
ratio of 2.7 times and elongation temperature of 50°C, arid crimping was further performed by a 
crimper. Furthermore, drying was provided and the fiber cut to produce fibers of 0.5 denier x 
51 mm fiber length. Mixing of the short fiber having a core-shell fiber structure and the nylon 
short fiber was done at a ratio of 50% each/and defibering was carried out to produce a sheet 
with a metsuke of 30 g/m 2 . Subsequently, temporary adsorption of the dihydroxy aluminum 
allantoinate was carried out for the surface of the sheet to form an allantoin adsorption of 
0.2 wt% for the weight of the sheet. Then, the sheet was passed through a continuous 
heat-treatment apparatus set at 145°C at a retention time of 2.5 min and thermal bonding of the 
allantoin compound was carried out as thermal bonding was being provided for each fiber and air 
cooling and take-up was carried out. The results obtained are shown in Table 1 . 

As clearly shown in Table 1 , the majority of the compound remains on the surface of the 
nonwoven fabrics of Application Examples 1-5 after the immersion treatment. Qn the other hand, 



elution of the majority of the compound was observed in Comparative Example 1 and the wear 
resistance was not adequate. 

Application Example 6 

The nonwoven fabric containing allantoin and having a metsuke of 30 g/m 2 produced in 
Application Example 1 was used as the surface layer, a core-shell composite fiber having the 
same composition with that of Application Example 1 was made into a continuous filament with 
a monofiber diameter of 1 .2 d by air-sucker, the filament was collected on an endless traveling 
metal mesh, the filament was then passed through embossing rolls so as to produce a 
spun-bonded lace with a metsuke of 10 g/m 2 , which was then laminated onto the 
above-mentioned sheet to produce a nonwoven fabric. For the nonwoven fabric produced, the 
tensile strength of the nonwoven fabric was measured in the horizontal direction.. The results 
obtained are shown in Table 2. 

Table 2 

//Please insert Table 2 here, p. 5/1 
//please see fax for keys// 



Metsuke (g/m 2 ) 

Tensile strength in horizontal direction (g) 
Nonwoven fabric with short fiber 
Spun-bonded nonwoven fabric 
Laminated nonwoven fabric 

As shown in the table, when a nonwoven fabric with a short fiber having inadequate 
strength in the horizontal direction is laminated with a nonwoven fabric with long fibers, a 
significant increase in the strength in the horizontal direction can be achieved. As shown in the 
results obtained, it was discovered that the nonwoven fabric of the present invention can be 
applied to a nonwoven fabric and laminated nonwoven fabric used for a variety of applications as 
well. 

As explained with the application examples, a nonwoven fabric where the allantoin 
compound is thermally fused with the polyolefin polymer portion can be produced regardless of 
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whether a nonwoven fabric with a short fiber or long fiber is used, and a desirable surface 
appearance and improved strength can be achieved through combination with other materials. 

Effect of the invention 

The nonwoven fabric of the present invention is a nonwoven fabric where an allahtoin 
compound having an anti-inflammatory effect is thermally fused with the polyolefin polymer 
portion, and the nonwoven fabric can be used effectively for sanitary products, in particular, 
diapers and sheets, that come in direct contact with the skin, and production can be done without 
abrasion or thermal decomposition of the allantoin compound using conventional machines or 
in-line with a conventional process; thus, a reduced production cost can be achieved, and 
furthermore, loss of the allantoin compound does not occur even when an immersion treatment is 
provided, and the invention offers a product with a new utility. 
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